Additive effects of dipyridamole and Trolox in protecting human red cells during photodynamic treatment.
Photodynamic treatment (PDT) of red blood cell (RBC) suspensions has been reported to result in virus inactivation, but also in deterioration of cell quality. Recently, we have demonstrated the potential usefulness of the reactive oxygen species scavenger dipyridamole in selectively protecting RBCs against the harmful side-effects of PDT. Unfortunately, dipyridamole-conferred protection against long-term photohaemolysis was incomplete. In the present study, dipyridamole was applied in combination with Trolox (a hydrophilic vitamin E analogue) in order to augment RBC protection. Leucodepleted RBC suspensions (30% haematocrit) were treated with 1,9-dimethylmethylene blue (DMMB) and red light, and the effect of inclusion of dipyridamole and Trolox was assessed on potassium leakage as well as on short-term and long-term photohaemolysis. Possible interference of the scavenger cocktail with virus inactivation was examined using extracellular pseudorabies virus (PRV). Treatment of RBC with DMMB and red light resulted in enhanced potassium leakage and both short- and long-term haemolysis. Dipyridamole and Trolox showed additive protective effects against induction of potassium leakage and photohaemolysis, suggesting different protection mechanisms for the two scavengers. Combined inclusion of dipyridamole and Trolox did not interfere with efficacy of PRV inactivation. Combined inclusion of dipyridamole and Trolox results in substantially improved selectivity of photodynamic treatment of RBC suspensions.